. However, this regime is particularly appealing because its physics is the same for all different types of fermions -such a Fermi gas is said to be universal or unitary. Lacking any satisfactory theoretical description, researchers have conducted several experiments in this regime using ultracold quantum gases of fermions, and fundamental equilibrium and a few dynamical properties have been observed. One striking example was the observation of vortices, quantized units of angular momentum, which unambiguously confirmed the existence of robust superfluidity also in the unitary Fermi gas 11 .
In their experiments, Yefsah et al. used the dynamical evolution of dark solitons across the BEC-BCS transition as a probe of the underlying Fermi gas. They continuously varied the pair size in an ultracold gas of lithium-6 fermionic atoms over the complete BEC-BCS crossover ( Fig. 1 ) using a tool known as magnetic Feshbach resonance. They created dark solitons and allowed them to oscillate in the 'harmonic trap' they used to confine the atoms. Unexpectedly, they found that, whereas soliton oscillations deep in the BEC regime behaved quite as expected from theory, their motion was slowed down by almost a factor of 20 in the unitary and BCS regimes. The authors observed that, as these regimes are approached, the density dip that makes up a dark soliton gets significantly more filled with non-condensedgas atoms than expected from calculations. This filling makes the soliton heavier and thus slows down its motion [7] [8] [9] . Thermal and quantum fluctuations could both be responsible for these non-condensed atoms and thus for the existence of such heavy 1 created and observed the motion of dark solitons in an ultracold gas of strongly interacting fermionic atoms. a, The size of the atomic pairs (blue and red) comprising the gas determines how much such a soliton modulates the density of the gas (orange and black, with black denoting higher density and orange lower). The dark soliton (dip in the gas density) gets increasingly filled with non-condensed-gas atoms as the system moves from the BoseEinstein condensation regime to the intermediate crossover superfluid, and then to a Bardeen-CooperSchrieffer superfluid. b, The propagation of a dark soliton in a trapped interacting Fermi gas.
CELL BIOLOGY

Tumour stem cells in bone
Activation of the signalling molecule SHP2 is implicated in driving several cancers. In a newly described class of bone-progenitor cells, however, it seems that the protein acts as a tumour suppressor. See Letter p.491
T he process of bone formation and maintenance requires the integrated action of several cell types. When this balance is perturbed, tumours can arise. In a paper published on page 491 of this issue, Yang et al. 1 assess the mutations underlying one such disorder, metachondromatosis, and in doing so identify a cell population that may be considered the first cancer stem cells to be discovered in bone.* Long bones are initially formed from cells called chondrocytes, which create a flexible cartilage scaffold. Blood vessels then invade this mould, bringing cells that ultimately form bone marrow. Within the vessel walls are cells that give rise to osteoblasts, which mineralize the cartilaginous matrix to form a rigid structure -bone 2 . Chondrocytes persist and proliferate at the tips of long bones to allow linear bone growth up *This article and the paper under discussion 1 were published online on 17 July.
to puberty. Thereafter, bone is continuously remodelled, with packets of old bone being resorbed by osteoclasts and replaced by new bone formed by osteoblasts -a reparative process that maintains skeletal integrity throughout adult life 3 . Uncontrolled chondrocyte proliferation in humans causes benign cartilage-tumour syndromes such as metachondromatosis. This heritable disease results mainly 4 from loss-offunction mutations in PTPN11, a gene encoding the ubiquitously expressed phosphatase enzyme SHP2. But the cell population that becomes tumorigenic following the loss of SHP2 has hitherto remained a mystery. To investigate this, Yang et al. deleted Ptpn11 in mice using two systems: one of these linked gene deletion to the expression of LysM, a gene expressed by osteoclasts, macrophages and monocytes (the latter two are white blood cells); the other linked deletion to the expression of Ctsk, which was thought to be an osteoclast-specific gene. The authors observed mildly reduced bone resorption, compared with normal animals, in the first category of mice -as would be expected following alteration to normal osteoclast activity. However, the Ctsk-dependent Ptpn11 gene deletion resulted in mice with characteristics of human metachondromatosis, including the formation of new bone over existing bone.
This intriguing observation suggested that the Ctsk-mediated Ptpn11 excision had in fact occurred not in osteoclasts but in another, previously uncharacterized, cell type. The authors identified these cells as belonging to the perichondrium -the layer of tissue that surrounds the cartilage at the tips of long bones. The perichondrial ring was known to be a source of chondrocyte precursors, but the identity and function of these progenitor cells was previously unclear. By documenting that Ptpn11-excised cells migrate from the perichondrium towards joint-associated cartilage, Yang and colleagues provide evidence that not only implicates these cells as chondrocyte progenitors but also indicates that they have a broad role in cartilage physiology.
An equally significant outcome of this study is the identification of a new site of action of Ctsk (cathepsin K), a protease enzyme that was thought to be expressed predominantly in osteoclasts and to function in bone-matrix degradation 5 . The finding that Ctsk is strongly expressed in perichondrial progenitor cells, and may therefore be involved in cartilage degradation, means that drugs inhibiting this protein (which are currently being developed to treat osteoporosis) could conceivably affect cartilage homeostasis. The results also mean that we must reconsider the use of Ctsk expression as a way of selectively modifying gene activity in osteoclasts 6 . Interestingly, the Ctsk-expressing perichondrial cells express markers of mesenchymal stem cells, which are cells that can differentiate into several cell types, including osteoblasts, adipocytes and chondrocytes. The authors show that these perichondrial cells have similar multipotency in vitro (Fig. 1) , and that the cells increase in number during disease progression in mice. These cells therefore seem to constitute a novel pool of Shp2-regulated, mesenchymal-lineage cells in mouse bone. However, it is not clear whether they fulfil the criteria for bona fide mesenchymal stem cells or simply represent more-committed skeletal precursor cells akin to others that function in bone remodelling 7, 8 . It is worth noting that both Ctsk and Ptpn11 are highly expressed in some mesenchymal stem cells 9, 10 , suggesting a possible relationship between these cells and the newly identified perichondrial population.
Whether or not these perichondrial cells prove to be true mesenchymal stem cells, Yang and colleagues have for the first time established the presence of a 'cancer stem cell' in bone (even though the tumours that arise from these cells are benign). However, the method used in the present study will have led to Ptpn11 deletion not only in the perichondrial progenitor cells, but also in cells that are derived from them, which raises the question of whether Shp2 deletion in the progenitors is the sole driver of tumour formation, or whether a 'second hit' of Shp loss is required. Addressing this question will be important for understanding the establishment and progression of the resulting disease.
In addition to causing metachondromatosis, germline mutations in human PTPN11 cause Noonan, Noonan-like and LEOPARD syndromes, and somatic (non-germline) mutations in this gene are associated with leukaemias and solid cancers. In metachondromatosis and LEOPARD syndrome, the mutations lead to inactivation of SHP2, whereas in the other cases SHP2 is abnormally activated. How can SHP2 signalling sometimes promote cell proliferation but in other cases, such as in the progenitor cells identified by Yang et al., suppress it? It is known that PTPN11 mutations can change the conformation of SHP2 in ways that either activate or inhibit oncogenic pathways. In LEOPARD syndrome, for example, PTPN11 mutations result in a catalytically inactive SHP2 conformation that inhibits Erk activation 11, 12 , but although this would be expected to reduce oncogenesis, LEOPARD syndrome is associated with a high cancer incidence 11 . Similarly, Yang and colleagues found that Erk activation was inhibited in mice with Ctskdriven Ptpn11 deletion. They also showed that the cartilage tumorigenesis in these mice was the result of reduced secretion of the protein Fgf18, which led to elevated production of the proteins Ihh and Pthrp, both of which are potent stimulators of chondrocyte proliferation (Fig. 1) . Treating the mice with a drug that targets the Ihh receptor effectively prevented tumour formation. Whether similar pathways drive tumour formation in human patients with metachondromatosis remains to be determined, but the collective results provide several targets for further investigation into the biology of this disease and its potential treatment. 1 have identified, in mice, a population of progenitor cells in the perichondrium tissue layer that surrounds cartilage in long bones. These cells, which may derive from mesenchymal stem cells, can give rise to osteoblasts, adipocytes and chondrocytes in vitro. The authors show that the gene Ptpn11 acts as a tumour suppressor in these cells, such that deletion of Ptpn11 in these cells (not shown) initiates the formation of cartilage tumours similar to those seen in the human disorder metachondromatosis. The authors propose that this results from decreased production of the protein Fgf18 and, thereby, increased production of Ihh and Pthrp, which stimulate chondrocyte proliferation. York 10029, USA. S. M.-F. 
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How to catch a galactic wind
Observations obtained by the Atacama Large Millimeter Array in Chile's Atacama Desert have revealed properties of the cold molecular phase of the wind that is being blown out of a nearby starburst galaxy. See Letter p.450
1 present groundbreaking interferometric observations of carbon monoxide emission from the nucleus and the central 2-kiloparsec region of a nearby starburst galaxy. The high sensitivity and resolution of these observations allowed the authors to detect faint molecular gas associated with a known superwind and to measure its mass-outflow rate for the first time.
When galaxies interact or merge, large quantities of gas can sometimes be channelled inwards as a result of the galaxies' gravitational forces. Under the right circumstances, this can trigger a massive burst of star formation in the heart of either or both galaxies, known as a starburst. The energy released, or fed back, by all these young stars in the form of radiation and winds (fast-moving gas particles blown off the stars) can have a marked effect on the remaining gas in the vicinity.
A single, short-lived star-formation event in a galaxy has an effect similar to an explosion. The energy released by the new stars creates a shock wave that compresses the surrounding gas into an expanding bubble. If the bubble inflates to a size comparable to that of the galaxy itself, then it is referred to as a superbubble. However, if the starburst proceeds for an extended period, then the initial bubble inflates and bursts, and the ongoing injection of energy drives the gas into a continuous flow of material called a galactic wind or superwind 2 .
The exact mechanisms of how the stars accelerate and drive gas outwards are hotly debated topics 3, 4 . Constraints on theoretical predictions can come only from observations, and, because galactic winds are composed of materials of mostly very low density that range over about five orders of magnitude in temperature, meaningful observations are difficult to make. Until recently, most of our understanding of galactic winds has come from the warm (10,000 kelvin) ionized and cooler (5,000 K) neutral gas phases of the winds, because they emit or absorb light in the easily accessible optical part of the spectrum. However, these phases contain neither most of the energy, which is in the hot X-ray-emitting phase, nor most of the mass, which is in the cold molecular phase.
It is only in the past few years that we have had the capability to detect emissions from the mass-laden molecular phase of outflows in nearby galaxies. This is because of increases in sensitivity made possible by updated technology on telescopes such as the Very Large Array in New Mexico and the IRAM Plateau de Bure interferometer in France, and with the advent of Europe's Herschel Space Observatory and now the Atacama Large Millimeter Array (ALMA) in Chile. One of the surprising results of these studies is that massive molecular winds are much more common than previously thought. However, many unanswered questions remain, meaning that it will be essential to make detailed investigations of the nearest examples of these winds.
In their paper (page 450), Bolatto and colleagues 1 report on observations, made with ALMA during its first year of operations, of one of the nearest starburst galaxies with a well-known superwind, NGC 253. This allowed them to image the cold carbon monoxide (CO) gas emission in NGC 253 at an incredible resolution of 50 parsecs. The unprecedented sensitivity of the researchers' observations revealed a number of very faint CO emission streamers out to heights of 120-320 parsecs for the first time. The morphology of these filaments closely matches that of the known ionized gas wind, providing clear evidence that the outflow also contains a substantial molecular component.
The authors also found that these prominent molecular-gas features seem to be connected 6 K) X-ray-emitting gas, and is surrounded by layers of cooler (10,000 K) Hα-emitting gas and cold (100 K) molecular CO-emitting gas. Bolatto and colleagues' results 1 clearly show this cold CO layer at the edges of the warmer phases. The hot phase is also thought to contain clouds of cold material swept up by the wind 6 .
